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(1) Real Party in Interest 

The real party in interest is Heetronix, 
corporation and assignee of record of the above 
tion. 
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(2) Related Appeals and Interferences 

Appellant previously appealed from the Final Office 
action dated August 5, 2005, and filed an Appeal Brief on 
November 4, 2005 noting that the identification of claims 
6 and 22-26 as being rejected on the cover sheet of the 
August 5, 2005 Final Action appeared to be an error. The 
Appeal Brief argued that claim 6 should have been identi- 
fied as being allowable if rewritten in independent form, 
and that claims 22-26 should have been allowed outright. 
In response, the Examiner issued a new Final Action on 
December 1, 2005 allowing claims 22-26, and objecting to 
claim 6 as being dependent upon a rejected base claim, 
but being allowable if rewritten in independent form in- 
cluding all of the limitations of the base claim and any 
intervening claims. The new Final Action also added a 
recitation of grounds for the rejection of claims 7, 8 
and 18 that had not been included in the original Final 
Action, and in addition identified for the first time a 
feature that is not specifically disclosed in the Ichi- 
kawa reference. 

Appellant considers the December 1, 2005 Final Ac- 
tion to have replaced the original August 5, 2005 Final 
Action, and therefore considers this Appeal Brief as a 
substitute for the original Appeal Brief filed November 
4, 2005. 
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(3) Status of Claims 

Claims 1-5 and 7-21: rejected and appealed. 
Claims 22-26: allowed. 

Claim 6: objected to but found allowable if rewrit- 
ten in independent form including all of the limitations 
of the base claim and any intervening claims. 
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(4) Status of Amendments 

An amendment rewriting claim 6 in independent form 
is being filed concurrently with this Substitute Appeal 
Brief. No other amendments have been filed subsequent to 
final rejection. 
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(5) Summary of Claimed Subject Matter 

The invention enables the use of SiC to detect elec- 
tromagnetic radiation (ER) at wavelengths less than about 
10 micrometers. (Specification page 3, lines 2-8; page 
3, line 34 - page 4, line 1). This is accomplished 
through the use of an acoustic absorption mechanism in 
SiC (page 3, lines 6-12; page 4, lines 7-26; page 6, 
lines 30-35; page 7, lines 2-7; Fig. 1, SiC body 6) . To 
achieve acoustic absorption in SiC, the thickness of the 
SiC body is preferably at least about 400 micrometers 

(page 3, lines 7-12; page 4, lines 19-26; Fig. 1, SiC 
body 6) . The SiC body preferably has a uniform thickness 

(page 3, lines 16-9; page 6, lines 30-32; Fig. 1, SiC 
body 6) . 

Independent claim 1 requires a SiC body at least 
about 400 micrometers thick, and a detector arranged to 
detect acoustic absorption of ER having a wavelength less 
than about 10 micrometers by the SiC body. 

Dependent claims 7 and 8, argued separately, include 
the requirements of claim 1 and in addition require that 
the thickness of the SiC body be uniform (claim 7) , and 
that the body have a flat radiation receiving surface 
(claim 8) . 

Independent claim 9 claims the method of deleting ER 
by irradiating a SiC body at least about 400 micrometers 
thick with ER having a wavelength less than about 10 mi- 
crometers, and detecting an acoustic absorption response 
of the SiC body to the radiation 

Independent claim 14 claims the method of deleting 
ER by irradiating a SiC body at least about 400 microme- 
ters thick with ER having a wavelength less than about 10 
micrometers, and detecting a response of the SiC body to 
the radiation. 

Independent claim 19 claims the method of detecting 
ER by irradiating a uniform thickness body of SiC with 
radiation having a wavelength less than about 10 microme- 
ters, and detecting acoustic absorption of the radiation 
by the body. 
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(6) Grounds of Rejection to be Reviewed on Appeal 

(a) Whether claims 1-5 and 7-21 are unpatentable under 
35 U.S.C.103(a) over Ichikawa. 
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( 7 ) Argument 

(a) Rejection Under 35U . S . C . 103 (a) over Ichikawa 
(i) Claims 1-5 and 9-13 

A Claimed Range That Overlaps a Prior Art Range Can 
Be Patentable 

Each of these claims require the detection of ER 
having a wavelength less than about 10 micrometers by an 
SiC body having a thickness of at least about 4 00 mi- 
crometers, by detecting acoustic absorption of the ER . 

These claims were rejected under 35U. S .C. 103 (a) over 
Ichikawa (U.S. Patent No. 5,025,243). This rejection was 
based in part upon these claims involving a detection of 
radiation having a wavelength less than about 10 microme- 
ters, Ichikawa disclosing a detection of infrared radia- 
tion, and an assertion that the "near" and "intermediate" 
infrared ranges are covered by the recited "less than 
about 10 micrometers" range. 

However, Ichikawa does not disclose any particular 
portion of the infrared spectrum at which it operates; it 
merely refers throughout its disclosure to infrared ra- 
diation in general. As recently confirmed by the Federal 
Circuit in In re Kumer , 418 F.3d 1361, 1366 (Fed. Cir . 
2005) , X \A prima facie case of obviousness may be made 
when the only difference from the prior art is a differ- 
ence in the range or value of a particular variable, 
[cites omitted] " The Court went on to recite examples of 
how such a prima facie case could be rebutted: 

"An applicant may rebut a prima facie case of obvi- 
ousness by providing a "showing of facts supporting the 
opposite conclusion." Such a showing dissipates the 
prima facie holding and requires the examiner to "con- 
sider all of the evidence anew." Piasecki, 745 F.2d at 
1472 ; In re Rinehart, 531 F.2d 1048, 1052 (CCPA 1976). 
Rebuttal evidence may show, for example, that the claimed 
invention achieved unexpected results relative to the 
prior art, In re ~ Geisler, 116 F.3d 1465, 1469-70 (Fed. 
Cir . 1997) ; that the prior art teaches away from the 
claimed invention, id. at 1471 ; that objective evidence 
(e.g., commercial success) supports the conclusion that 
the invention would not have been obvious to a skilled 
artisan, Piasecki, 745 F.2d at 1475 ; or that the prior 
art did not enable one skilled in the art to produce the 
now-claimed invention, In re Payne, 606 F.2d 303, 314-15 
(CCPA 1979) . " (418 F.3d at 1368). 
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Infrared radiation is defined as the region of the 
electromagnetic spectrum between 0.7 and 1,000 microme- 
ters, (see Van Nostrand's Scientific Encyclopedia, sev- 
enth edition, Van Nostrand Reinhold, 1989, page 1551, 
cited in the May 25, 2005 Amendment) . Thus, the portion 
of the infrared spectrum "having a wavelength less than 
about 10 micrometers", as claimed, represents approxi- 
mately one percent of the overall infrared range. 

Finding a way to operate in the narrow portion of 
the infrared range below 10 micrometers constituted an 
"unexpected result" because, as stated at page 1, line 26 
- page 2, line 3 of the specification, "acoustic absorp- 
tion has not been observed in SiC for wavelengths below 
about 10 micrometers, thus eliminating part of the IR 
band along with shorter wavelengths" . The other radia- 
tion absorption mechanisms either do not function in the 
infrared range (bandgap absorption, page 21, lines 4-18), 
or occur only at the specific wavelengths corresponding 
to the absorption energy of an impurity in the SiC (page 
2, lines 19-34). Acoustic absorption "is a desirable ab- 
sorption mechanism when the detection is sought over a 
broad range of wavelengths, since it causes the resis- 
tance of a SiC chip to increase approximately linearly 
with the irradiating energy over an appreciable wave- 
length range" (page 1, lines 15-21). 

Since it was not known in the art that SiC would ab- 
sorb infrared radiation below 10 micrometers by acoustic 
absorption, and in fact no such absorption had previously 
been observed (page 1, line 24 - page 2, line 3), appel- 
lant has overcome the prima facie case of obviousness by 
showing that SiC actually can be made to exhibit substan- 
tial acoustic absorption for infrared wavelengths less 
than 10 micrometers. This discovery constituted an unex- 
pected result that was contrary to the knowledge in the 
art at the time the invention was made. 

While it was known that, for a correctly selected 
impurity, SiC would exhibit absorption for infrared wave- 
lengths less than 10 micrometers, such absorption oc- 
curred only at specific wavelengths corresponding to the 
impurity absorption energy, not at other wavelengths. 
This was an impurity absorption mechanism, not acoustic 
absorption. The distinction between acoustic and impu- 
rity absorption is further emphasized in the application 
as follows: "IR radiation absorbed via acoustic absorp- 
tion is converted directly into heat energy and causes 
the resistance of the SiC to increase roughly linearly 
with the IR energy, as opposed to impurity absorption 
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which causes the SiC resistance to drop." (Page 4, lines 
14-18) . Appellant's discovery of a broad band acoustic 
absorption mechanism in SiC, as opposed to very narrow 
band impurity absorption, at infrared wavelengths below 
10 micrometers, offers distinct advantages over the pre- 
viously known impurity absorption mechanism. 

There is no suggestion in Ichikawa of detecting the 
approximately 1% of the IR range having a wavelength less 
than about 10 micrometers, or of employing an acoustic 
absorption mechanism within this wavelength range. In 
fact, Ichikawa suggests that, even if the incident IR 
were selected to be less than 10 micrometers, any result- 
ing absorption would not have been the result of acoustic 
absorption. Ichikawa however, discloses a SiC monofila- 
ment or fibers with a diameter in the 3 - 200 micrometer 
range. The diameter of the irradiated filament ranged 
from 8 to 3 0 microns in the actual examples given. This 
contrasts with the preferred embodiment of the present 
invention: 

"Whereas no acoustic absorption has been ob- 
served for SiC at wavelengths below about 10 mi- 
crometers, applicant has discovered that a useful 
acoustic absorption mechanism can be obtained from 
SiC if it has a single crystal structure and its 
thickness is at least about 200 micrometers. While 
there may be some acoustic absorption with thinner 
samples, the amount is so small that it has not pre- 
viously been observed." (Specification page 4, lines 
7-14) . 

The SiC dimensions used in Ichikawa were too small 
to result in any observable acoustic absorption at wave- 
lengths below 10 micrometers. Even at Ichikawa' s upper 
limit of a 200 micron diameter (considerably larger than 
any of the fibers used in his examples) , the fiber would 
be 200 microns thick only along its (infinitely narrow) 
center axis, which would not be enough for any apprecia- 
ble acoustic absorption. The rejected claims, except for 
19-21, all require that the thickness of the SiC body be 
at least about 400 micrometers, the preferred thickness 
given in the specification (page 3, lines 7-12; page 4, 
lines 23-26) . In disclosing a fiber that is everywhere 
thinner than 200 microns except for an infinitely thin 
center diameter, and thus no more than half of appli- 
cant's claimed thickness, Ichikawa actually teaches away 
from applicant's concept of achieving acoustic absorption 
for wavelengths less than about 10 micrometers by provid- 
ing a SiC body that is at least about 400 micrometers 
thick. Even with a 200 micron diameter, Ichikawa would 
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not achieve any appreciable IR acoustic absorption at 
less than 10 micrometers. 

All of the above arguments were presented in the 
Amendment immediately preceding the Final Rejection. Al- 
though the Final Rejection included a section labeled 
"Response to Arguments," it simply ignored and did not 
respond to the following augments made by appellant: 

1) The claimed wavelength range of less than about 
10 micrometers within the 0.7 - 1,000 micrometer infrared 
band is critical, achieving the unexpected result of 
acoustic absorption for this range in which acoustic ab- 
sorption had not previously been observed. 

2) Ichikawa taught a fiber diameter of up to a maxi- 
mum of 200 micrometers, only along an infinitely thin di- 
ameter, which would not have produced observable acoustic 
absorption. 

3) Increasing Ichikawa' s maximum dimension of 200 
micrometers up to the minimum claimed thickness of about 
400 micrometers would not have been obvious because the 
purpose of such an increase would have been to enhance 
acoustic absorption, whereas acoustic absorption had not 
previously been observed in SiC below 10 micrometers 
wavelength. 

4) Using a greater SiC thickness does not merely 
change the size of the acoustic absorption, as claimed by 
the Examiner. No acoustic absorption at all is observ- 
able for thicknesses less than about 200 micrometers 
within the claimed wavelength range . 



(ii) Claims 7, 8 

These claims, which depend from claim 1, require 
that the thickness of the SiC body be uniform (claim 7) , 
and that the body have a flat radiation receiving surface 
(claim 8) . The Examiner argued that "... since Ichikawa 
does not disclose that the thickness of the body F 
changes throughout or that its surface roughness changes, 
it is assumed that the body F has uniform thickness and a 
flat surface." The Examiner further stated that "Ichi- 
kawa does not disclose any protrusions and/or surface ir- 
regularities in the SiC body and therefore, it is consid- 
ered to be flat (no protrusions) and having a uniform 
thickness (uniform thickness and flatness of surface is 
present even if the filament is cylindrical) . Actu- 
ally, body F of Ichikawa is shown as having a circular 
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cross-section in FIGs . 1(b), 2(a) and 2(b), and is re- 
ferred to as having a "monofilament diameter" at column 
1, lines 63-64. There is no disclosure or suggestion of 
a SiC body with a uniform thickness or flat surface. 

The Examiner's equating of the term "flat" with a 
lack of "protrusions and/or surface irregularities" con- 
tradicts the commonly accepted definitions of "flat", nor 
is any support for the Examiner's interpretation of 
"flat" provided by applicant's specification. The fol- 
lowing relevant definitions of "flat" are given in Random 
House Webster's College Dictionary, Random House New 
York, 1998, page 494: "1. horizontally level. 2. level, 
even, or without unevenness of surface, as land or table - 
tops. 3. having a surface that is without marks, pro- 
jects or depressions. 4. lying horizontally and at full 
length... 9. spread out, as an unrolled map or the open 
hand... 28. a flat surface, side, or part of anything... 
34. an iron or steel bar of rectangular cross-section." 

The body F of Ichikawa which the Examiner re- 
fers to is shown as having a circular cross-section in 
FIGs. 1(b), 2(a) and 2(b), and is referred to as having a 
"monofilament diameter" at column 1, lines 63-64. The 
proposition that a circular cross-section is "flat" goes 
against the normal meaning of the word. A diameter of 
the circular cross-section of Ichikawa' s body would be 
"flat", but the semi-circle on either side of that diame- 
ter would be a "projection" that contradicts flatness. 
Ichikawa accordingly does not have a "flat" surface. 

The position that a body with a circular cross- 
section has a "uniform thickness" also contradicts the 
commonly accepted meaning of "uniform" . The applicable 
definitions of "uniform" on page 1404 of the same dic- 
tionary are "1. identical or consistent... 2. without 
variations in detail: a uniform surface. 3. constant; 
unvarying..." By definition, a circular body does not have 
a "uniform" thickness. A section taken through the cen- 
ter of the body has maximum thickness; that thickness be- 
comes progressively smaller as the section is moved to 
either side. This contrasts directly with the body 6 

shown in applicant's preferred embodiment of Fig. 1, in 
which the two principal surfaces are indeed flat and par- 
allel to each other, with an equidistant spacing between 
them at all points. 

(iii) Claims 14-18 

These claims require an irradiating wavelength of 
less than about 10 micrometers and a SiC body at lest 
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about 400 micrometers thick, but do not require acoustic 
absorption. However, the achievement of acoustic absorp- 
tion for wavelengths below about 10 micrometers was ap- 
pellant's motivation for this thickness. Since, as ex- 
plained above, acoustic absorption has not been observed 
within this wavelength range with either Ichikawa or 
other prior art known to appellant, there would have been 
no motivation to increase the Ichikawa thickness to 400 
micrometers . 



(iv) Claims 19-21 

These claims require irradiating a uniform thickness 
SiC body of SiC at a wavelength less than about 10 mi- 
crometers, and detecting acoustic absorption of the ra- 
diation by the body. Neither Ichikawa nor any other 
prior art known to appellant either discloses, suggests 
or operates by acoustic absorption in SiC at wavelengths 
below about 10 micrometers. Furthermore, the Examiner 
erroneously stated in the Final Rejection that "Ichikawa 
does not disclose the thickness of the body F changes 
throughout or that its surface roughness changes" , and 
concluded that "it is assumed that the body F has uniform 
thickness and a flat surface". Actually, body F of Ichi- 
kawa is shown as having a circular cross-section in FIGs . 
1(b), 2(a) and 2(b), and is referred to as having a 
"monofilament diameter" at column. 1, lines 63-64. This 
was pointed out to the examiner in the Amendment preced- 
ing the Final Office action, but was ignored in that ac- 
tion. Ichikawa' s circular cross-section negates the uni- 
form thinness and flat surface claimed for it by the Ex- 
aminer . 



Respectfully submitted, 
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CLAIMS APPENDIX 

1. An electromagnetic radiation detection system, 
comprising: 

a body of SiC having a thickness of at least about 
400 micrometers, and 
5 a detector arranged to detect acoustic absorption of 

electromagnetic radiation having a wavelength less than about 
10 micrometers by said SiC body. 

2. The system of claim 1, wherein said detector is 
arranged to detect infrared (IR) radiation absorption by said 
SiC body. 

3. The system of claim 1, wherein the thickness of 
said SiC body is in the approximate range of 400-2,000 mi- 
crometers . 

4. The system of claim 1, wherein said detector is 
arranged to detect increases in the resistance of said SiC 
body in response to said body receiving radiation having a 
wavelength less than about 10 micrometers. 

5. The system of claim 1, further comprising a fil- 
ter arranged to limit the reception of radiation by said SiC 
body to a narrow wavelength band. 

7. The system of claim 1, wherein the thickness of 
said SiC body is uniform. 

8. The system of claim 1, wherein said SiC body has 
a radiation receiving surface that is flat. 
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9. An electromagnetic radiation detection method, 
comprising : 

irradiating a body of SiC having a thickness of 
at least about 400 micrometers with electromagnetic radiation 
having a wavelength less than about 10 micrometers, and 

detecting an acoustic absorption response of 
said SiC body to said radiation. 

10. The method of claim 9, wherein said SiC body is 
irradiated with infrared (IR) radiation. 

11. The method of claim 9, wherein the thickness of 
said SiC body is in the approximate range of 400-2,000 mi- 
crometers . 

12. The method of claim 9, wherein said acoustic 
absorption is detected by detecting increases in the resis- 
tance of said SiC body in response to said radiation. 

13. The method of claim 9, wherein said radiation 
comprises a band of multiple wavelengths. 

14. An electromagnetic radiation detection method, 
comprising : 

irradiating a body of SiC having a thickness of 
at least about 4 00 micrometers with electromagnetic radiation 
having a wavelength less than about 10 micrometers, and 

detecting a response of said SiC body to said 

radiation . 

15. The method of claim 14, wherein said SiC body 
is irradiated with infrared (IR) radiation. 
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16. The method of claim 14, wherein the thickness 
of said SiC body is in the approximate range of 400-2,000 mi- 
crometers . 

17. The method of claim 14, wherein said response 
is detected by detecting increases in the resistance of said 
SiC body in response to said radiation. 

18. The method of claim 14, wherein said SiC body 
has a uniform thickness. 

19. An electromagnetic radiation detection method, 
comprising: 

irradiating a uniform thickness body of SiC 
with radiation having a wavelength less than about 10 microme- 
ters, and 

detecting acoustic absorption of said radiation 

by said body. 

20. The method of claim 19, wherein said SiC body 
is irradiated with infrared (IR) radiation. 

21. The method of claim 19, wherein said acoustic 
absorption is detected by detecting increases in the resis- 
tance of said SiC body in response to said radiation. 
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EVIDENCE APPENDIX 



None 
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RELATED PROCEEDINGS APPENDIX 



None 
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